The determinants of physical activity in adults were explored in this study. Explanatory variables included perceived benefits of and perceived barriers to physical activity, and perceived self efficacy for physical activity. Inactive participants were asked to identify barriers to activity, and active participants cited cues prompting them to adopt a physically active lifestyle. Data were collected from 137 adults obtained from work sites, an evening college program, and church groups. Overall, participants were physically active. Self efficacy was the only variable to predict physical activity. Race (i.e., being White) and body mass index (i.e., being overweight) explained perceived barriers to activity. The primary reason for inactivity was lack of time, and the most frequently cited cues to activity were dissatisfaction with one's weight or appearance. Few nursing studies have attempted to increase participants' levels of self efficacy. However, the occupational health nurse is in a unique position to increase workers' perceived self efficacy for activity and, in turn, their activity levels.
I n spite of the widespread emphasis on the benefits of regular physical activity, most Americans do not participate in a routine physical activity regimen. For example, Healthy People 2010 (U.S. Department of Health and Human Services [USDHHS], 2000) reported only 23% of American adults engage in vigorous physical activity for at least 20 minutes 3 or more days a week. Only 15% reported regular physical activity for 30 minutes or longer 5 or more days per week. Approximately 40% reported no regular leisure time physical activity (USDHHS, 2000) . Leisure time physical activity (LTPA) is defined as those activities occurring outside one's routine day. The significance of such a statistic is that, for most people, leisure time affords the greatest opportunity for physical activity.
PHYSICAL ACTIVITY
Physical activity may be defined as "any bodily movement produced by skeletal muscles that results in energy expenditure" (Caspersen, 1985) . The National Institutes of Health (NIH) Consensus Development Panel on Physical Activity has described the amount of physical activity indicated for health promotion purposes (1996) . At the time of the study, they recommended 30 minutes of moderate intensity physical activity most days (preferably all days) of the week. This was consistent with the recommendation provided by a panel of experts convened by the CDC (Pate, 1995) . The 30 minutes could be incremental throughout the day (i.e., bouts of at least 10 minutes) or accumulated in one bout of activity. The American College of Sports Medicine recommended older individuals exercise for longer durations at a lower intensity (Lowenthal, 1994) .
Many ofthe nation's leading health problems can be prevented or managed through regular physical activity. However, a large segment ofthe population remains sedentary. Occupational health nurses can evaluate physical activity demands within the workplace. In some cases, these demands may be sufficient to meet recommendations of 30 minutes of moderate intensity activity most days of the week. However, for many others, workplace demands are grossly inadequate. Occupational health nurses can assist workers in making lifestyle changes to incorporate a more active lifestyle through realistic goal setting and standards for performance. Because physical activity recommendations are atopic of debate, occupational health nurses must . continue to review the latest information to stay current.
In a study of all cause death rates in 32,421 participants, investigators found the death rate considerably lower in fit individuals than in low fit individuals (Blair, 1989) . Death rates ranged from 17% to 39% lower for moderately fit men and from 48% to 67% lower for moderately fit women.
Studies involving physical activity prevalence often include data obtained from the Behavioral Risk Factor Surveillance System (BRFSS ) (Caspersen, 1995; Siegel, 1991; Unger, 1995; Wheeler, 1993; Yeager, 1995) . The BRFSS is a federally sponsored system of monitoring risk factors by state. It was established with the goal of collecting, analyzing , and interpreting data that could be used to design public health programs (Siegel, 1991) . Caspersen (1995) analyzed trends in physical activity among 26 states participating in the BRFSS from 1986 to 1990. The number of people participating in these surveys ranged from 34,439 in 1986 34,439 in to 48,689 in 1990 34,439 in . In 1990 , physical inactivity was significantly (p < .05) less for men and women when compared to individuals in the 1986 cohort. Women in all age groups reported a significant increase in intensive LTPA (p < .05). Only men in the 65 and older category significantly increased their intense activity levels. With regard to race, only White individuals significantly (p < .05) decreased their physically inactive status. Physical inactivity was significantly (p < .05) less in college graduates and individuals with some college experience in 1990 versus 1986. Wheeler (1993) used data from the BRFSS in South Carolina to evaluate physical activity. Data from 5,932 adults participating in the 1988 to 1990 survey were examined. The prevalence of sedentary lifestyle for Black individuals was 76.3% (confidence interval 74.9% to 77.7%), and 64.9% (confidence interval 63.3% to 66.5%) for White individuals. Similar differences by race were found for each age specific group. Siegel (1995) examined walking for exercise using data from the 1990 BRFSS. Sedentary individuals were more likely those with lower incomes, the unemployed, and obese individuals.
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The aforementioned studies provide evidence of the prevalence of sedentary lifestyles. Many of the nation's leading health problems can be prevented or managed through regular physical activity (USDHHS , 2000 ) . However, prior to tailoring intervention s, determinants of physical activity must be identified.
THEORETICAL FRAMEWORK
Motivation for health behaviors has been examined to understand why people do or do not engage in physical activity, despite the compelling evidence for its benefits. Social psychological models have provided a theoretical basis for much of the research dealing with health behaviors, including physical activities and exercise behaviors (Blue, 1995; McAuley, 1991; McEwen, 1993) . These theories focus on the impact of subjective expectations of the participant.
Social Cognitive Theory (SCT) (Bandura, 1977) purports cognitive processes provide the motivation for intentional behaviors. According to SCT (Bandura, 1986a) , expectancies determine behavior. Expectancies consist of the following three components. • Expectancies about the connection between and among events.
• Expectancies about how one's behavior influence s outcomes .
• Expectancies about one's ability to perform the behavior to achieve a specific outcome (i.e., efficacy expectations).
Outcomes refer to the result or consequence of an activity and may include social reactions, personal benefits, costs, and self satisfaction. One can believe in the outcome expectancy, but if doubts exist about self efficacy expectancie s, behavior is not influenced. Incentives for action are based on the perceived satisfaction of achieving a desired goal and a self evaluation of one's performance in reaching the goal. For example, a negative appraisal of one's performance should motivate one to achieve a higher level of accomplishment (Bandura, 1977) .
Efficacyexpectancies serve to explain how much effort people are likely to expend to achieve a particular outcome and how long they will persist in the face of obstacles. They will avoid activities they believe are beyond their coping skills, but will undertake those they believe themselves capable of performing. According to Bandura (1982) :
It is the internal barriers created by perceptions of collective inefficacy that are especially pernicious because they are more demoralizing and behaviorally self debilitating than are external impediments.
Efficacy expectancies are situation specific (e.g., exercise, smoking cessation ) rather than a general attribute (Bandura, 1986b) .
LITERATURE REVIEW

Self Efficacy
Self efficacy has been shown to be a strong predictor of health behaviors , including physical activity behaviors (Abler, 1988; Allen, 1988; Baker, 1988; Desharnais , 1986; DiClemente, 1981; Edell, 1987; Holahan, 1984; McAuley, 1991; Meyerowitz, 1987; Stanley, 1986; Wil-son, 1990 ). However, perceived low self efficacy for physical activity may actually serve as a barrier to engaging in a physical activity program.
Perceived Barriers
The concept of Perceived Barriers has also been a strong predictor of health behaviors (Janz, 1988; Pate, 1995) . Robertson (1992) examined exercise adherence in 51 adults who had undergone percutaneous transluminal coronary angioplasty (PTCA) or coronary artery bypass graft surgery (CABG) 4 to 8 months prior to the study. Multiple regression analysis revealed 32% of the variance was explained, with perceived barriers accounting for the majority of variance in activity adherence (b = -.368, p = .043) followed by self efficacy (b = .288, p = .028). No relationship was found between self efficacy and barriers. The investigators concluded this could be because barriers had been a poorly defined variable. Also, they concluded self efficacy could be subsumed into the construct of barriers if a person's low confidence in their ability to complete an activity served as a barrier to executing the activity.
Perceived Benefits
Research investigating perceived benefits as predictors of health behaviors has been inconclusive. Pate (1995) noted that knowledge of the benefits of physical activity and participation in physical activity was reported to be weak. However, others who have reviewed the physical activity literature have reported initial motivation to participate in physical activity may be related to perceived benefits of activity (Dishman, 1985) .
PURPOSE
The purpose of this study was to explore determinants of physical activity in adults. Perceived benefits of, perceived barriers to, and perceived self efficacy for physical activity were examined, along with incentives (i.e., cues to action) for engaging in regular physical activity.Also, barriers for not participating in physical activity on a regular basis were investigated. The demographic and biological variables of age, gender, ethnicity, educational level, body mass index (BMI), blood pressure, and health history were examined to determine what impact, if any, they had on perceived benefits of exercise, perceived barriers to exercise, and perceived self efficacy for exercise.
RESEARCH QUESTIONS
The research questions guiding this study were: • How much of the variance in the physical activity of adults is explained by perceived benefits of, perceived barriers to, and perceived self efficacy for physical activity? • How much of the variance in perceived benefits of physical activity, perceived barriers to physical activity, and perceived self efficacy for physical activity is explained by age, gender, ethnicity, educational level, blood pressure, BMI, and health history? • What are the barriers to participating in physical activity on a regular basis? • What incentives (i.e., cues to action) prompt individuals to engage in regular physical activity? NOVEMBER 2002, VOL. 50, NO. 11
METHOD Design
A descriptive correlational design was selected to answer the above questions. Data were collected from 137 adults.
Sample Description
The sample for this investigation included 137 adults recruited from churches (27%), workplaces (38%), and an evening college program for adult learners (35%). The sample consisted of adults 18 years or older with no mobility limiting condition precluding engaging in light to moderate intensity physical activity. Selection was limited to individuals able to speak, read, and write English. A power analysis was performed to determine the sample size. Data from the pilot study were used to calculate the correlation between self efficacy and physical activity resulting in an effect size of .378. Based on an alpha of .05 (for a two tailed test) and power of .90, the sample size needed for a moderate effect size of .36 was determined to be 75 (Kraemer, 1987) .
Instruments
Perceived benefits and perceived barriers. Perceived benefits of physical activity and perceived barriers to physical activity were measured using the benefits and barriers subscales of The Exercise BenefitslBarriers Scale (EBBS) developed by Sechrist (1987) . Reliability and validity data were determined on a sample of 650 participants (Sechrist, 1987) . Cronbach's alpha yielded a standardized alpha of .953 on the Benefits subscale with a test-re-test reliability of .893. For this investigation, Cronbach's alpha yielded a standardized alpha of .948. The Barriers subscale has a standardized alpha of .866 with a .772 test-re-test reliability. The standardized alpha for this study was .836.
Perceived self efficacy. Perceived self efficacy was measured by the Efficacy Expectations subscale of the Self Care Behavior Instrument (Wieseke, 1993 ). Wieseke's instrument refers to "exercise" behaviors. However, for this study, the word "exercise" was changed to "physical activity" because the intent was to measure more than just exercise behaviors. Construct validity was evaluated by principal components factor analysis. Cronbach's alpha revealed a reliability of .92 for the self efficacy subscale (Wieseke, 1993) . Cronbach's alpha for this study indicated a standardized alpha of .90.
Body Mass Index. Body mass index was used as a measure of being overweight or obese. It was calculated according to the following formula: weight in kilograms divided by height in meters squared. The NIH (1998) identifies overweight as a BMI ranging from 25 to 29.9 and obesity as a BMI of 30 or greater.
Blood pressure. Blood pressure was defined as the mean systolic and diastolic pressures (based on two readings) recorded to the nearest 2 mmHg. Participants were seated for a minimum of 5 minutes prior to having their blood pressures measured. Two readings were taken with a least 30 seconds between readings. Diastolic pressure was recorded as the fifth phase or disappearance of sound. Elevated blood pressure was defined as a mean systolic pressure greater than 140 mmHg or a mean diastolic pressure greater than 90 mmHg (American Heart Association [AHA], 1992) .
Health history. A brief personal and family health history questionnaire was used for participants to indicate if either they or members of their immediate family (i.e., spouse, parents, children) had ever been diagnosed with chronic health conditions such as heart disease, stroke, and cancer. A negative personal history indicated absence of chronic health problems and a positive health history indicated at least one chronic health problem. The same held true for family history. The health history instrument was included to determine if the presence of health problems, of the individual or family, influenced participation in physical activity.
Physical activity. Participation in routine physical activity was defined as the average energy expenditure, or metabolic equivalents (METS), for an individual on a typical day including sleep and occupational and leisure physical activities. It was measured by the "7 Day Physical Activity Recall Interview Questionnaire" (Blair, 1984) . This instrument provides an estimate of total energy expenditure throughout the day rather than leisure time activities only. This is important for individuals who believe the amount of activity they receive at the workplace is sufficient and, therefore, engage in little LTPA.
The questionnaire is administered as an interview, and takes approximately 10 to 15 minutes to complete. Participants are asked to recall the amount of moderate, hard, and very hard activities during the past 7 days, as well as the amount of sleep during the week. Because light activity consumes the majority of individuals' waking hours, light activity is ignored. Also, weekdays and weekends are considered separately. A list of examples of activities for each category is provided (Blair, 1984) . The interviewer assists participants in listing and quantifying time spent in activities. The authors of the instrument provide a guideline for probing and obtaining detailed lists of activities so standardization of procedures is maximized.
After the interview is completed, activities are classified by METS, a ratio of the working metabolic rate to the resting metabolic rate. One MET is estimated as 1 kilocalorie per kilogram of body weight per hour. Energy expenditures of 40 kcal/kg/day represent relatively active lifestyles. Valuesin the mid to high 30s indicate inactivelifestyles, and scores in the low 30s very inactive lifestyles (Blair, 1984) . Sallis (1988) reported the 7 Day Physical Activity Recall Interview Questionnaire is both reliable and valid. Interviewer reliability (on the same day by different interviewers) for a group of 43 adults and children revealed a "combined reliability of the energy expenditure index" of .78 (p < .0001). Test-re-test reliability has also been supported by Dishman (1988) in four studies with college students. Correlation coefficients of .89 for the total score were reported in this study. Concurrent validity of the instrument was demonstrated using a physical activity questionnaire (r =.83 to .94, p < .05) and maximum oxygen uptake (p = .61, p < .05).
Barriers to participating in physical activity. The following question was included in the demographic 502 questionnaire: "Do you engage in any type of physical activity on a regular basis (at least 30 minutes per day most days of the week)?" Individuals who answered "no" were asked to list up to three reasons (indicating the most important reason) for not regularly engaging in physical activity. Responses were sorted into the following four categories based on Pender's (1996) writings: • Internal barriers-lack of motivation, time constraints, and boredom, for instance. • Environmental barriers-items such as a lack of exercise facilities or equipment and bad weather. • Barriers caused by Significant Others-lack of social support or encouragement from family members or significant others. • Barriers caused by Physical Limitations or Restrictions-health problems or a perception of not being healthy enough to engage in physical activity.
Three independent raters (two doctoral nursing faculty members and one doctoral nursing student) were given actual participant responses and asked to classify them according to one of the four categories and descriptors provided. Interrater reliability for this item was 95.5%.
Incentives (cues to action) for participating in physical activity. Cues to action were measured by asking participants stating they participated in moderate physical activities at least 30 minutes a day most days of the week what actually prompted them to begin a regular activity program. These responses were sorted into the following two categories: internal and environmental stimuli or cues. The three independent raters were given actual responses to sort into the two categories. Interrater reliability for this item was 92.3%.
Procedures
Before beginning the study, approval was obtained from the University School of Nursing Institutional Review Board. After approval was granted, a pilot study was conducted to determine the time needed to complete the surveys, identify problems related to the instruments, and obtain data to conduct a power analysis. Ten individuals participated. Findings indicated it was difficult for participants to categorize their daily physical activities (moderate, hard, and very hard) using the activity list provided for them. As a result, participants in the ensuing investigation were given additional lists of activities and their intensities. Another problem identified was comprehension of some of the items in the instruments. Descriptors were added to clarify these items.
Upon completion of the pilot study, representatives at various worksites and churches were contacted to seek approval to collect data at their facilities. Participants who expressed an interest in the study were given additional information about the study and asked to sign an informed consent form.
RESULTS
Demographic Data
Demographic characteristics of the sample are presented in Table 1 . The majority (80%) of the respondents were women. Ages ranged from 19 to 86 with a mean of 39 years of age. The majority (61.3%) were White. Most participants had completed some education beyond high school, with only 19 participants (14%) reporting a high school education or less.
Biological Data
Body Mass Index. The mean BMI was 27.9 (SD = 6.39), which falls within the overweight range (25 to 29.9) according to NIH guidelines (1998). Using their classification for being overweight or obese, 27% (N = 37) of the sample was overweight, and an additional 30% (N = 41) was obese (BMI of 30 or greater). Men had significantly higher BMI scores (M =30.7, SD =5.10) than women (M = 27.2, SD = 6.52), t (134) = 2.65, p = .009). A t test was performed to examine differences in mean BMI scores for White and non-White participants. Non-White participants had significantly higher BMI scores (M =30.1, SD =6.91) than White participants (M = 26.6, SD = 5.70), t (133) = 3.20, p = .002. See Table 2 for characteristics of the sample.
Blood pressure. The mean systolic blood pressure for the group was 122.8 mmHg (SD = 17.20). The group mean diastolic pressure was 81 mmHg (SD = 12.19). Significant correlations were found between BMI and systolic blood pressure (r = .487, p = < .001). Diastolic blood pressure and BMI were also significantly related (r = .450, p < .001), indicating heavier participants also tended to have higher blood pressures (See Table 2 ).
Personal health history. The majority of participants (60.7%) reported no chronic health problems. Of those reporting health problems, the most frequently cited were hypertension, arthritis, depression, arrhythmias, and diabetes.
Family health history. Thirty-five percent of participants reported a positive family history (parents, spouse, or children) for heart disease, 27.7% reported a positive family history for cancer, and 17.5% reported the incidence of stroke.
Physical Activity
Physical activity scores ranged from 28 to 99.9 METS per day, with a mean of 50.2 (SD = 13.91). A MET score of 40 or above is interpreted as an active lifestyle (Blair, 1984) . Scores revealed, overall the sample was a physically active group. Ninety-seven participants (70.8%) scored 40 or higher on the physical activity interview. Men scored higher on activity levels (M = 54.5, SD = 16.99) than women (M = 49.1, SD = 12.87). However, a t test analysis revealed this difference was not 
RESEARCH QUESTION 1
How much of the variance in the physical activity of adults is explained by perceived benefits of physical activity, perceived barriers to physical activity, and perceived self efficacy for physical activity?
To answer the research question, a standard multiple regression procedure was conducted. The full model (i.e., [F(1, 133) =6.26, p = .014] indicating the greater the self efficacy, the higher the level of physical activity (beta =.21, p =.014).
Self efficacy was inversely related to barriers, as expected (r =-.597, p < .001). Self efficacy also was significantly correlated with benefit (r = .508, p < .001), indicating individuals with higher levels of self efficacy for physical activity also perceived more benefits of physical activity. Self efficacy and physical activity were correlated significantly (r = .219, p = .011), meaning higher levels of self efficacy were associated with higher levels of activity.
RESEARCH QUESTION 2
How much of the variance in perceived benefits of physical activity, perceived barriers to physical activity, and perceived self efficacy for physical activity is explained by age, gender, ethnicity, educational level, blood pressure, BMf, 
and health history?
A standard multiple regression procedure was conducted for each dependent variable with all independent variables entered into the regression at one time.
Stepwise regressions were also performed to compare models and select the best and most parsimonious model. 
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Perceived Self Efficacy The full model was statistically significant, [F(9, 124) =2.43, p =.0142)], but explained only 14.9% of the variance in self efficacy. The BMI was the only variable to achieve statistical significance (t = -3.48, p < .001). A stepwise approach also revealed BMI as the only variable to achieve significance, explaining 8.2% of the variance in self efficacy. Participants with higher BMIs had lower levels of self efficacy than those with lower BMIs. Table  3 presents the results of the stepwise regression.
Perceived Barriers
Body Mass Index was the only variable significantly correlated with perceived barriers (r =.209, P = .016), signifying a positive association between weight and perceived barriers to physical activity. Again, a standard multiple regression was performed using all variables. The amount of variance explained was 11.1%. However, statistical significance was not achieved. Regression was rerun using the stepwise approach. This time, statistical significance was achieved with 6.6% of the variance explained by BMI and race. White participants and those with higher BMIs perceived more barriers to engaging in physical activity. Table 4 shows the result for the stepwise regression.
Perceived Benefits
Both the standard and stepwise regressions revealed nonsignificant findings. Therefore, the demographic and biological variables assessed in this investigation did not explain perceived benefits for physical activity.
RESEARCH QUESTION 3
What are the barriers to participating in physical activity on a regular basis?
Eighty-two (59.9%) participants reported inactive lifestyles. However, their actual physical activity scores on the 7 Day Recall instrument indicated an active lifestyle. (Thirteen reported the previous week's activity on which their scores were based was atypical.) Participants were asked to list up to three reasons for physical inactivity in order of their importance. Responses were sorted into one of the following categories: • Internal barriers, such as a lack of motivation, boredom, and time constraints. • Environmental barriers, including items such as lack of exercise facilities or equipment, and weather conditions. • Barriers caused by significant others, such as lack of encouragement from family or others, or lack of social support.
• Physical limitations or restrictions, such as health problems.
The leading reason given for physical inactivity was time constraints-an internal barrier (see Table 5 ).
RESEARCH QUESTION 4
What incentives (cues to action) prompt individuals to engage in regular physical activity?
Fifty-five participants (40.1 %) reported they were physically active for at least 30 minutes most days of the week. Of this number, 33 (60%) reported internal cues prompted them to engage in regular physical activity. Such cues included the following: dissatisfaction with weight (n =19) and appearance (n =3), lack of energy (n =4), habit (n =4), the need to decrease stress (n = 1), and prevention of health problems (n = 2). Environmental cues were cited by 16 respondents (29%) and included such responses as being told by someone such as their physicians they needed to increase physical activity (n = 7). Other environmental cues included job requirements (n = 2) and the need to exercise a pet (n = 1) or spend time with children or others (n = 2). Some became more active because of health clubs opening nearby (n =3). Six participants (11%) did not identify a cue or stimulus.
DISCUSSION
Physical activity scores for the 137 participants in this study were quite high. The participant reporting the greatest level of activity was a physical therapist. The majority of hard and very hard activity reported by this individual was associated with job performance. However, he also included additional leisure time activities.
Few studies exist in which physical activity has been reported according to MET levels, making comparison of these findings with those of other studies difficult. Neuberger (1994) conducted a study reporting activity in MET levels, examining exercise behaviors in 100 outpatients with rheumatoid or osteoarthritis. Scores from this group ranged from 26.99 to 79.75 (M =37.1, SD =76.48).
Because 60.6% of the participants in the current investigation had no chronic health problems, it would appear that scores (M = 50.2) are reasonable when compared to the scores of the arthritic group in the study cited above.
One possible explanation for high activity scores is a finding by Klesges (1990) . They investigated the accuracy of physical activity self reports in 44 adults. Participants' reports of four levels of activity were significantly correlated with actual physical activity. However, participants systematically overestimated length of time spent in aerobic activities (by more than 300%) and underestimated sedentary activities. This was especially true for those with high activity levels. Men were more likely than women to over-represent activity levels. NOVEMBER 2002, VOL. 50, NO. 11 Studies considering only LTPA probably lead to an under-reporting of physical activity. If individuals are engaged in physically taxing activities during their workday, they may not perceive a need for additional physical activity during leisure time. Consequently, studies based on LTPA alone may show a more negative representation of activity levels in the population than exists in reality.
A final explanation for high activity scores may be caused by the effect of social desirability. Because activity was determined in a face to face interview, respondents may have overestimated scores to present what they perceived to be more acceptable responses. A focus for future research is to develop more reliable instruments to evaluate and validate self reports of physical activity.
Low self efficacy levels were associated with higher perceived barriers and vice versa. Bandura (1976) theorized that as individuals' levels of self efficacy increase, they are likely to view obstacles not as barriers, but instead as challenges. Therefore, it seems logical to conclude that at low levels of self efficacy, perceptions of barriers are perhaps accurate estimates. Bandura (1986b) also noted that individuals who underestimate their abilities (low self efficacy) shun activities because of impaired thought patterns and stress reactions, thus creating internal barriers to effective functioning.
Body Mass Index was the only significant predictor of self efficacy, but accounted for only 8.2 % of the variance. Higher BMI levels were associated with lower levels of self efficacy for physical activity. The few studies examining BMI in this manner also have found higher levels of BMI predictive of lower levels of self efficacy (Johnson, 1993; Ratner, 1994) . The BMI was also predictive of perceived barriers to physical activity with higher BMI scores associated with higher perceived barriers. Klesges (1990) reported that overweight participants tended to display similar physical activity levels as normal weight individuals. However, obese participants also underestimated their activity levels compared with normal weight individuals.
Part of the variance in barriers was explained by race. Because demographic variables typically have not been examined in this manner, no studies were available for comparison. (Most studies have tested demographic variables as directly impacting health promoting activities, rather than exerting their influence indirectly through other factors such as barriers to and self efficacy for physical activity.) It is unclear why White participants perceived more barriers than non-White participants. This area needs to be explored in future studies. Personal and family history for chronic diseases did not contribute to the explained variance of activity. This may be because the majority of participants were healthy with few health problems.
Time constraints were the primary barrier listed for not participating in physical activity. Others (Gillis, 1991; King, 1992; Neuberger, 1994) have also reported this finding. The perception of lack of control over environmental factors, such as time, can lead to internal barriers to change (Pender, 1996) . Lack of time is the most prevalent reason for inactive lifestyles, but regular exercisers are just as likely to view time as a barrier as those who are sedentary. Perceptions of lack of time might really represent a lack of interest or commitment to physical activity (King, 1992) .
In an effort to identify antecedents of physical activity, most participants (67%) reported an internal cue such as a desire to feel better or dissatisfaction with weight or appearance. However, a difficulty in understanding the role of cues lies in the fact that the strength and frequency of the cue necessary to trigger behavior is not easily measured. This is an additional area in which more research is needed.
LIMITATIONS
Several study limitations have been identified. First, the sample is a nonprobability sample, thereby limiting the generalizability of findings to other settings. Also, activity scores were reported as total scores rather than broken down into occupational versus LTPA scores, thus making it more difficult to compare with studies in which only LTPA was measured. Another limitation is the interpretation of self efficacy scores. Even though self efficacy was the most powerful explanatory variable, it seems reasonable to assume it was applicable only to the explanation of LTPA and sports activities because occupational activities are not optional. A final limitation was in asking physically active individuals what prompted them to engage in regular physical activity. This implies physical activity was voluntary. Although two participants did list job related activities in response to this item, it appears the question lacks clarity and is more suitable for measuring LTPA cues.
CONCLUSIONS
Based on their knowledge of physical demands within the workplace, occupational health nurses are in a unique position to evaluate the need for additional physical activity for employees. Because self efficacy has been shown to be a significant predictor of regular physical activity, it follows that interventions must be designed to assist individuals in achieving higher levels of self efficacy. This, in tum, will serve to change perceptions of barriers to challenges.
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Performance accomplishments are the most powerful source of self efficacy expectations (Bandura, 1977) . Personal successes serve to raise mastery expectations. Because goal setting and establishing standards for performance enhance self efficacy (Bandura, 1986a) , it is important for individuals to set realistic goals and standards in the beginning.
A second way to increase self efficacy is through vicarious experience or modeling (Bandura, 1977) . People tend to compare themselves with others. Observing others similar to them succeed can persuade individuals that they, too, can achieve goals if they increase their efforts and are persistent.
Verbal persuasion is a third tool, and one the occupational health nurse can use easily. This is accomplished by trying to convince people through suggestion that they can be successful in achieving their goals. An important consideration in using this approach is to provide aids for effective action along with encouragement (Bandura, 1977) . One such aid is worksite fitness centers which have increased significantly during the past decade (USDHHS, 2000) . Because lack of facilities has often been listed as a barrier to activity, onsite facilities can be significant in overcoming this barrier.
Access to such facilities during lunch breaks (or before or after work) can also help to overcome the primary barrier of time. Even with the busiest schedules, many individuals might be able to meet a goal of 30 minutes of moderate intensity activity most days of the week (NIH Consensus Development Panel on Physical Activity and Cardiovascular Health, 1996) , which can be accrued in intermittent bouts of at least 10 minutes per session.
The final source of efficacy expectations is emotional arousal. Bandura (l986b) noted when activities involve stamina, people interpret signs of fatigue and pain as indicators of physical inefficacy. This can induce anxiety, which, in tum, can lead to avoidance behavior. Modeling may serve as a useful approach for removing debilitating fears and increasing efficacy expectations.
The occupational health nurse can assist workers in making changes to incorporate a more active lifestyle. This should begin with realistic goal setting and standards for performance. The encouraging finding in this study is that activity levels in participants were higher than in other studies using the 7 Day Recall Interview Questionnaire. If future investigations support this finding, it appears the year 2010 objective (USDHHS, 2000) to increase moderate physical activity on a regular basis from 15% to at least 30% of the population may be achievable.
